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ABSTRACT:

The practice of pain medicine has seen a dramatic growth in the past 10 years. Thisis in part due to a
societal recognition that the treatment of pain has value. It is also due to the progress made in numerous
areas of research into pain mechanisms, pain treatments and the impact of good pain control.
Anesthesiologists have played and continue to play asignificant role in the treatment of pain of all varieties.
The training may range from board certified specialists with fellowship training to individuals whose
experience may consist of their pain rotation to those who are self-taught. Even in the setting where a
fellowship trained pain specialist is unavailable, anesthesiologists are frequently asked to evaluate and treat
patients with chronic pain from a variety of causes. Good fundamental treatment for a number of common
pain conditions may be provided locally as long as good judgment is applied and referrals are made as
necessary.

The traditional forms of pain treatment performed by anesthesiologist have included a variety of injections
at various sites and for various purposes. Before performing any type of treatment, the anesthesiologist as
physician is obligated to obtain a complete medical history, perform a physical examination and review any
pertinent imaging studies to determine the etiology of the patient’s pain. This is crucia in order to avoid
complications due to a lack of sufficient information. This is also vital so that the anesthesiologists
practicing pain medicine does not perform a block at the request of another physician without first deciding
whether or not the procedure is appropriate for that particular patient. Finally, the anesthesiologist should
be familiar with the alternative treatments for a given painful condition so that informed consent can be
obtained prior to performing a procedure.

The discussion below will outline some of the major issues concerning the treatment of some common pain
syndromes that an anesthesiologist is frequently asked to treat.

[Neuropathic Pain |

Neuropathic pain may result from a wide spectrum of insults to the peripheral or central nervous system.
This may include nutritional deficiencies, systemic diseases, chemotherapy, cerebrovascular accident,
surgery or trauma (see Table 1). The halmark of neuropathic pain is abnormal neural activity in
peripheral nerve(s) or the centra nervous system. This is often accompanied by disordered sensory
processing both in the peripheral or central nervous system. Even in injuries which are primarily periphera
in their location, the central nervous system often becomes involved. This group of painful disordersis one
of the most challenging and difficult to treat. In a smal number of cases, the patients may achieve
complete relief of pain or actua recovery from the initia insult. However, in many more cases,
pharmacol ogic management merely serves to help to control the symptoms or to minimize their day-to-day
impact. In many other cases, despite therapeutic levels of pharmacologic agents, there is no relief of pain.
The difficulty in treating these syndromes reflects both our poor understanding of the pathophysiologic
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processes which lead to neuropathic pain as well as the limited usefulness of many of our pharmacologic
agents. An improved understanding of the pathophysiology of neuropathic pain as a result of laboratory
research as well as novel means of delivering currently available drugs have provided us with an improved
ability to treat certain types of neuropathic pain. Despite these advances, neuropathic pain remains
extremely challenging to treat in the best of hands.
Definitions
There are numerous words, which are used to describe the unusua sensations experienced by patients who
have neuropathic pain. In order to clarify these terms and to be certain that the we are discussing the same
type of pain, the following definitions are offered.

Allodynia— Pain due to a stimulus that does not normally provoke pain.

Dysesthesia— An unpleasant abnormal sensation, whether spontaneous or evoked.

Hyperalgesa — An increased response to a stimulus that is normally painful. May aso include
decreased pain threshold.

Hyperesthesia — Increased sengitivity to stimulation excluding the specia senses.

Hyperpathia— A painful syndrome, characterized by increased reaction to a stimulus, especialy a
repetitive stimulus, as well as an increased threshold.

Neuralgia— Pain in the distribution of a nerve or nerves.
Neuritis — Inflammation of a nerve or nerves.

Neuropathy — A disturbance of function or pathological change in a nerve, mononeuropathy; in
severa nerves, mononeuropathy multiplex; if diffuse and bilateral, polyneuropathy.

Nociceptor — A receptor preferentially sensitive to a noxious stimulus or to a stimulus that would
become noxiousiif prolonged. Avoid pain receptor or pain pathway.

Pain — An unpleasant sensory and emotiona experience associated with actua or potentia tissue
damage, or described in terms of such damage.

Paresthesia— An abnormal sensation, whether spontaneous or evoked.

Pathophysiology of Neuropathic Pain

Neuropathic lesions can begin in the periphery or in the central nervous system. In those patients in whom
the syndrome begins in the periphery, it is believed that changes may occur in the spinal cord dorsal horn
secondary to the constant barrage of neural traffic from the injured nerve. As the central nervous system
processing is atered, larger myelinated fibers develop the ability to mediate abnormal nociceptive signals.
This is thought to explain in part the development of light touch and thermal hyperalgesia as well as the
allodyniathat is seen in many patients with neuropathic pain syndromes.
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Peripheral neuropathies may be the result of nerve compression. Nerve compression may lead to structural
and functional changes in both the nerve and in the dorsal root ganglion in the spina cord. Nerve section or
significant lesion is followed by Wallerian degeneration. This period of Wallerian degeneration may be
associated with a loss of sensation in the distribution of the nerve. As the nerve begins to regrow, it can do
one of two things. If the nerve sheath is disrupted, the attempts of the nerve to reinnervate its normal
pathway may result in the development of a neuroma. On the other hand, if the nerve sheath is intact, the
growth cone may find its way to the origina innervation pattern and the tissue trophic factors can support
it. This recovery process may be associated with a traveling Tinel’s sign as the tip proceeds toward the
target. The regenerating tip of a nerve whether the nerve sheath is intact or disrupted develops many
properties which are not seen in normal nerve. The growth tip or neuroma, depending on which situation is
present, has exquisite mechanical sensitivity, which may be the result of a build up of mechanosensitive ion
channdls. It also becomes highly sensitive to catecholamines, which is very different from normal nerve.
As aresult, the growth tip or neuroma may be activated by increased sympathetic input.

The periphera terminals of primary afferent nerves contain numerous peptides and fast transmitters in
secretion granules. The presence of these compounds and secretion granules suggest that they may have an
efferent function as well. There are some conditions, such as antidromic invasion of an action potential in
which these secretion granules are released. The chemicals which are released include glutamate, CGRP,
substance P, cytokines, arachidonic acid derivatives and nitric oxide. All of these agents are vasoactive to
some degree and their release frequently results in redness and edema. These mediators may aso sensitize
adjacent nociceptive fibers resulting in spreading hyperalgesia. This symptom complex is often referred to
as neurogenic inflammation. This is al accomplished in the absence of any sympathetic nervous system
involvement. The resulting redness, swelling and pain, which are frequently seen with RSD or complex
regiona pain syndromestype | or |1, may explain why this diagnosis is made so often.

In the face of peripheral nerve injury, changes may occur in the dorsal horn as well. Spontaneous activity
within the peripheral nerve and the dorsal ganglion may lead to wind up mechanisms and sprouting of large
A-beta fibers from deep lamina into more superficial layers. Sympathetic fibers sprout from within the
dorsal root ganglion to form basket-like formations around the A-fiber cells. Degeneration of the GABA
and glycine inhibitory cells within the dorsal horn occurs and results in unrestricted and undampened
responses to A-beta fibers. In addition, the sprouting within the dorsal horn and spreading sensitization of
dorsal horn neurons in the absence of any inhibition will lead to a widening of the receptor fields for dorsal
horn neurons. This results in spread of pain away from the site of injury, a Stuation frequently
encountered in neuropathic pain.

Some of the increase in spontaneous activity observed in the dorsal horn may be due to an increased release
of glutamate or sensitization of the NMDA glutamate receptor or both. Anatomical, electrophysiological
and behavioral studies suggest that glutamate is one of the most important transmitters of excitation
between the primary afferent and spinal neurons involved in pain processing, and that antagonists of
glutamate receptors therefore might be useful analgesics. The major drawback is the ubiquity of glutamate
in central nervous system functions. NMDA receptor antagonist administration is frequently associated
with adverse reactions. Recent studies have suggested a role for other classes of glutamate receptors such
as AMPA/Kainate. AMPA/Kainate receptor blockade has been demonstrated to reduce spina neuron
sensitization that mediates capsaicin-evoked pain and allodynia with a low incidence of side effects. The
new understanding of the AMPA/Kainate receptors have begun to modify the viewpoint of the role of the
NMDA receptor. These areas remain promising with respect to the development of new treatments for
neuropathic pain syndromes.
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Many of the changes which occur in the spinal cord may be reversible in response to a loss of the afferent
traffic which lead to their initial development. Many therapies for neuropathic pain are aimed at
suppressing the signals of the nerve that is injured in the periphery. Suppression of these signals over an
extended period of time may alow reversion to a more norma state of sensory processing within the spinal
cord. Much more disturbing, however, is the fact that the longer the pain state persists without any type of
treatment, the less likely significant improvement will occur in the patient.

Basic Principles of Treatment

Patients who have neuropathic pain may report a wide variety of unusual sensations or pain complaints.
These may include burning pain, pain radiating into an area of anesthesia, or an absent limb, pulling,
drawing or crawling sensations, lancinating explosive pains which may be spontaneous in their origin or
induced by mechanical or therma stimulation. Despite the bewildering array of symptoms, each patient
warrants a complete diagnostic evaluation in order to look for a treatable cause for their neuropathic pain
complaint. These patients will have frequently seen many different physicians before presenting to a pain
medicine clinic. They may or may not have been worked up appropriately prior to their arriva to the pain
clinic. The pain medicine practitioner is obligated to perform a complete history and physical examination.
The potentia for developing a specific diagnosis and treatment plan during this process should always be
kept in mind. Unfortunately, many of the patients who present to pain clinics have neuropathic pain
problems which are difficult to classify at best and have no specific diagnosis. As aresult, we are limited
to treating symptoms rather than specific disease processes. The severity of these pain complaints and their
persistence frequently results in other problems which include physical dysfunction, psychosocia stressors,
as well as other medica and psychological comorbidities. These areas should not be ignored when
developing atreatment plan.

The history of a neuropathic pain problem is critically important and may give clues to the origin of the
problem. If the patient presents with a history of abrupt focal onset of pain, this may be the result of a
focal injury mechanism, such as ischemia, hematoma or mechanical compression resulting from a screw or
suture. Neuropathic pain that has a dow onset of focal pain may be the result of fibrous compression due
to healing surgical wound or trauma site. Patients may also have peripheral neuropathies due to ischemic
compression that results from placement of a retractor against the nerve. In these settings, there may be a
period of insensation preceding the onset of pain. Any period of lost sensation should be specifically
investigated as part of the history. Thisis often a subtle change for the patient and may be obscured by the
pain associated with a healing wound. Diffuse burning pain problems involving bilateral distal structures
are consistent with a metabolic polyneuropathy, such as a diabetic neuropathy or neuropathy induced from
chemotherapeutic agents or dietary insufficiencies.

Injuries to nerves which are more proximal or in the truncal regions of the body may often be described
with descriptive terms which are in keeping with visceral pain. The patient may choose words such as
muscle cramping or deep organ cramping. These symptoms should not be confused with true viscera
pathology and patients should be carefully guarded against unnecessary surgical procedures.

Because of the challenges associated with treating many neuropathic pain problems, a careful discussion
should be held with each patient at the initiation of the diagnostic and treatment process. Although patients
will frequently present with expectations of a cure, this is frequently impossible to achieve. As aresult, it
is critically important that the patient have an understanding of the process of diagnosis and treatment, and
aredlistic set of expectations with regard to treatment outcomes. Patients should be advised in advance
that they will frequently be required to trial many different medications in order to come up with an
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appropriate combination of medications that will help to control or treat their symptoms. In addition, the
medications which are used to treat neuropathic pain frequently have high side effect profiles. In some
cases, adrug which is effective in controlling their neuropathic pain may be impossible to use secondary to
the side effects of the medication.

Pharmacologic Therapy

The pharmacologic treatment of neuropathic pain has incorporates many different classes of drugs. Each
of the different classes has found some use in treating neuropathic pain. Frequently a process of tria and
error isrequired in order to come up with the most effective single drug or combination of drugs in order to
treat neuropathic pain with a minimum of side effects. These drug classes can include opiates,
antidepressants, antispasmodics, antiseizure agents, benzodiazepines, topical agents, psychotropic agents
and others.

Opiates

Although opiates are not ideal drugs for the treatment of neuropathic pain, they are frequently used either
alone or in conjunction with other medications to help treat the pain of neuropathic injury. Some patients
will receive no benefit whatsoever from the opiate medications and will rapidly discontinue their use.
Issues related to the appropriate use of narcotics and the risk of addiction are always present. Patients
frequently feel that if they are only given enough opiates, their pain will go away. There are numerous
studies outlining the successful use of opiates in the treatment of certain neuropathic pain problems. The
opiate pain medications have included fentanyl, morphine, vicodin, oxycodone, methadone and others.
Although these medications should not be considered first line agents for neuropathic pain, they should not
be ignored.

Tramadol

Tramadol is an atypical opioid that has the characteristics of a weak mu opiate receptor agonist combined
with weak norepinephrine and serotonin reuptake inhibition to produce synergistic analgesic action. There
are some studies to suggest this medication has arole in the treatment of neuropathic pain. This medication
is associated with less constipation, respiratory depression and abuse as compared to traditional opiates. It
also lacks the anticholinergic effects seen in tricyclic agents. The most common side effects include
nausea, sedation, dizziness and occasional seizures. The starting dose is 50 mg po g 6 hours on a PRN
basis and may be increased to atotal dose of 100 mg g 6 hours. Because of its association with seizures, it
should not be given in excess of its maximum recommended dose and should not be used in patients with a
history of seizures. It should be used in caution in patients concomitantly receiving tricyclic or SSRI
antidepressants.

Antidepressants

Antidepressants have been widely used in the treatment of neuropathic pain. Although numerous studies
support their use in the treatment of neuropathic pain, the exact mechanism of their action is unclear. They
are not given in doses sufficient to relieve depression. They are frequently used to produce improvement in
sleep patterns. It is postulated that catecholamine uptake may account for some of the action, but it
appears as if the effects of these compounds on norepinephrine is the most important. The serotonin agents
have not demonstrated the same degree of efficacy for treating neuropathic pain as have the tricyclic
antidepressants. The tricyclic agents include amitriptyline, imipramine. desipramine, nortriptyline and
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doxepin.  Amitriptyline represents the most widely study antidepressant for pain. It is useful in
neuropathic, viscera and headache pain conditions. It has the highest side effect profile with significant
anticholinergic, a-adrenergic blocking and antihistaminic effects. It inhibits both norepinephrine and
serotonin reuptake in neurons. Amitriptyline has a significant sedative effect. Patients taking amitriptyline
may experience a hung-over effect the day after taking the drug initially. This hang-over effect will
frequently diminish over time. These medications may also be associated with an increase in appetite
and/or weight. Nortriptyline is the active metabolite of amitriptyline and has less cardiovascular
stimulation or sedation. It is a relatively pure norepinephrine blocker and may be associated with
nightmares in some patients. The non-tricyclic agents include trazodone. This drug is primarily a
serotonin uptake blocker and is very sedating. 1t does not have the anticholinergic or a-adrenergic blocking
activities of the tricyclics. It isauseful drug for producing improvements in deep patterns in patients who
otherwise do not tolerate tricyclic agents. Trazodone is notable for an active metabolite that is a serotonin
receptor agonist and has the side effect of prigpism. There is little evidence for true effectiveness of
Trazodone in the treatment of neuropathic pain. Venlafaxine is a new agent that has significant
norepinephrine uptake activity, but has not been well defined in terms of its role in the treatment of
neuropathic pain. Fluoxetine, paroxetin and sertraline are new antidepressant agents. They are markedly
different from the older drugs and do not carry nearly their side effect profile. They have a potent effect on
serotonin involvement. However, good studies regarding their results in the treatment of neuropathic pain
are lacking.

Anticonvulsant Agents

The anticonvulsant agents are a structuraly diverse group of compounds with no known common
mechanism of action. This class of medications is used for a wide variety of neuropathic pain complaints.
In general, the anticonvulsants are thought to decrease neura membrane excitability and to increase the
threshold for activation.

Carbamazepine. Carbamazepine is structurally related to imipramine and may have some antidepressant
properties. The most widely recognized mechanism of action is due a decrease in neuroma or ectopic
neural activity due to an inhibition of sodium and potassum conductance. Although this medication is
frequently effective, its use is limited by a wide range of side effects which include ataxia, sedation, nausea
and diplopia. In addition, it has the potential for affecting bone marrow and liver. Associate a hepatic
enzyme elevation is reversible and should be monitored on a routine basis. In addition, its results on bone
marrow function should be monitored as well. These concerns are most effectively addressed by obtaining
baseline and frequent hematologic and liver function studies at the initiation of therapy or when changing
doses of carbamazepine. Dosing should be initiated at a dose of 100 mg po BID and gradually increased at
4-5 day intervals. Suggested serum levels of this medication range been 4-12 meg/ml.

Clonazepam. Clonazepam is useful both as an antiseizure agent and as a treatment for neuropathic pain.
It is thought to act by increasing the inhibitory effectiveness of GABA in the spina cord dorsal horn to
suppress incoming nociceptive activity. This compound has no active metabolites and has a long serum
half-life, which alows it to be dosed once a day. Typica doses range from 0.5-3 mg per day. Because
sedation is a side effect, it is most frequently initiated with a dose of 0.5 mg at bedtime. Side effects may
include sedation, ataxia and personality changes. Because of its benzodiazepine character, any decision to
discontinue therapy with this medication should be planned with a dow withdrawal .

Phenytoin. Phenytoin is capable of exerting analgesic effects through a local anesthetic mechanism of
membrane stabilization in heuromas and damaged nerves. Support for the utilization of phenytoin for the
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treatment of neuropathic pain is minima and it is not frequently used as a first-line drug. In addition, its
potential for significant drug interactions and distressing side effects have limited its use.

Gabapentin. Gabapentin is one of the most widely used anticonvulsants for the treatment of neuropathic
pain at the present time. It is thought to work by binding to a subunit on the voltage dependent calcium
channdl, which is distinct from standard calcium channel blockers. By inhibiting calcium influx into the
nerve terminal, less neurotransmitters are released. Gabapentin may aso inhibit glutamate synthesis and
inhibit GABA breakdown. Both of these effects would inhibit primary afferent transmission of nociceptive
information. Gabapentin has some significant advantages over other anticonvulsants. It is not metabolized
in the liver and is excreted unchanged in the kidney. It is not associated with changes in the bone marrow
and liver, and as a result, blood monitoring is not necessary with this medication. Dosing is typicaly
started at 100 mg po TID and gradualy increased to a maximum level of 900-1200 mg TID. If higher
doses are need, then an additional dosing period will need to be initiated as this drug suffers from dose-
dependent bioavailability. This is due to its ability to saturate intestinal uptake. If the patient has renal
failure, the dose will need to be reduced. Thisdrug is often associated with side effects, including sedation,
blurry vision or dizziness, which may limit its use. In addition, some patients report significant swelling
with the use of gabapentin.

Lamotrigine. Lamotrigine exerts anticonvulsive effects similar to carbamazepine due to its ability to
inhibit both independent sodium channels. It istypically dosed once per day and is associated with minimal
hepatic effects and no known adverse effect on bone marrow. The most common adverse effect is an
erythematous macular rash, which is more common in younger patients and with more rapid dose
escalations. The drug may also be associated with Gl disturbance, sedation and ataxia.

Antispasmodics

Baclofen. Baclofen is a GABA-b receptor agonist and is mostly used to suppress spinally mediated motor
spadticity seen in patients with spinal cord injuries. Baclofen is most effective in incidental lacinating pain
states or episodic pain. In episodic pain, the GABA receptors are relatively unoccupied and the addition of
baclofen can affect the suppression of primary afferent activity and dampen an excitable focus. Baclofen
can be very sedating and can ater cognition. In addition, abrupt withdrawal has been associated with
seizures.

Topical Agents

Capsaicin. Capsaicin is an extract of hot peppers. When injected or applied topically, it may cause direct
stimulation and eventual degeneration of small unmyelinated sensory fibers. Capsaicin acts through a
vanilloid receptor which regulates nonspecific ion channels. The mechanism of capsaicin action is
excitotoxicity, specifically on unmyelinated fibers. Because excitation of the fibroids intrinsic to
capsaicin's action, the use of local anesthetic by injection or topically will prevent the therapeutic effect of
capsaicin.  The toxic stimulation is accompanied by the release of primary afferent neurotransmitters
including substance P, CGRP and others. Initial application of capsaicin cream may cause significant
burning pain and flare, which decreases with repeated use.

Aspirin.  Topical aspirin mixed with either ether or alcohol has been utilized in some patients with
neuropathic pain. These include patients with post-herpetic neuralgia and other peripheral neuropathic pain
syndromes.
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Local Anesthetics

Local anesthetics may suppress the spontaneous activity of injured nerve via a topical administration,
intravenous administration or, in some cases, an oral administration.

Lidocaine. Intravenous lidocaine infusions have been reported to relieve neuropathic pain and outlast the
period of infusion. The reports of effectiveness have included low back pain, atypica facia pain,
headache, diabetic or ischemic neuropathies and some complex regiona pain syndromes. There is
sufficient evidence to suggest that the response to this medication is not only dose related, but rate
dependent. Those patients who receive the medication over a prolonged period of time will have no benefit
whatsoever. There always remains the risk of significant local anesthetic toxicity, including tinnitus,
perioral numbness, confusion, light headedness, tachycardia, convulsions, hypotension and occasionaly
bradycardia.

EMLA. Eutectic mixture of local anesthetics. This combination of loca anesthetic crystals lowers the
melting point of the other and allow the eutectic mixture to be developed. The eutectic mixture can be
placed topically with result in local anesthetic effect developed underneath it. This has been effective in
some peripheral neuropathic situations and in some patients with post-herpetic neuralgia.  There is the
potential for toxicity if too large an areais covered.

Mexiletine. Mexiletine is an oraly active analog of lidocaine which has demonstrated effectiveness in
some neuropathic pain states, such as diabetic or AIDS related neuropathies. The toxicity is similar to
intravenous lidocaine. In addition, this medication has significant Gl distress associated with it. Studies
have demonstrated the GI distress in nearly 50% of patients who take this medication. It is frequently the
adverse CNS effects and Gl effects which limit the use of this medication.

Psychotropic Drugs

The psychotropic drugs may be utilized in some peripheral and central neuropathic pain states. These
include drugs such as the phenothiazines and neuroleptics. The are frequently used in combination with
opioid and non-opioid analgesics. The mechanism of action is thought to be dopamine receptor blockade.
The sde effect profile includes extrapyramidal symtoms, a, adrenergic blockade, antihistamine and
anticholinergic activity.

Novel Ddivery Systems

There are numerous drugs which have markedly different potencies or enhanced therapeutic ratios when
administered epidurally or intrathecally. These include compounds such as opiates, baclofen or clonidine
that may be administered either epiduraly or intrathecally. These novel delivery sites are frequently
capable of producing desirable results while minimizing the systemic side effects which are frequently
noted with the larger doses required for systemic administration.

Conclusions

The neuropathic pain syndromes remain a very challenging part of pain medicine practice. The varied and
unusual clinical presentation in combination with the numerous diagnostic possibilities make these
syndromes difficult to diagnose and treat. There are patients in whom pharmacologic management can
produce successful results when combined with appropriate diagnostic testing, psychological and
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rehabilitative support, and appropriate goals of the initiation of therapy. The latest research efforts into
these difficult pain problems hold great promise for better diagnoses and treatment in the future.
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Table 1.
Classification of Neuropathies
Usually Associated with Pain

Mononeuropathies
Trauma
Entrapment syndromes
Brachia plexitis/lumbar plexitis
Connectie tissue disease
Postherpatic neuralgia
Carcinomatous neuropathy
Diabetic neuropathy
Diabetic amyotrophy
Polyneuropathies
| soniazid neuropathy
Pellagra neuropathy
Fabry’s disease
Dominantly inherited sensory neuropathy
Diabetic polyneuropathy
Amyloid neuropathy
Alcoholic neuropathy
Gullian-Barré neuropathy
Beriberi neuropathy
Strachan syndrome
Burning feet syndrome
Decompression sickness
Toxic neuropathies
Arsenic
Chloramphenicol
Metronidazole
Organophosphorus
Thalium
Misonidazole
Vincristine
Cis-platinum
Stroke
Spinal cord injury
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Complex Regional Pain Syndromes

The Complex Regional Pain Syndromes Type | (formerly RSD) and Type Il (formerly causalgia) are a
complicated group of pain syndromes whose etiology is poorly understood. Patients will typically present
with burning pain in a non-dermatomal pattern, alodynia, edema, temperature changes and autonomic
changes following an injury. Other symptoms including decreased range of motion, sensory changes,
weakness, muscle wasting, increased hair or nail growth and skin changes may be present. There are no
perfect diagnostic tools for this disease process athough response to sympathetic blockade, IV
phentolamine infusion or the results of a triple phase bone scans have been used with some success. The
use of sympathetic blockade to provide pain relief to facilitate pain relief and physical therapy has been a
well-established part of conventional treatment. This may take the form of stellate ganglion blocks (using
the C6 tubercle as a landmark), lumbar sympathetic blocks or anesthetics such as epidural or brachial
plexus blockade. Other forms of treatment including IV regiona blockade with local anesthetics and
bretylium, 1V phentolamine, epidural or intrathecal clonidine, topical capsaicin, TENS, 1V calcitonin,
spina cord stimulation, and a wide variety of oral medications including vasoactive compounds, anti-
depressants, anti-convulsants and analgesics. All of these treatments are ineffective if they are not
combined with active physical therapy to maintain range of motion and strength of the affected limb. In
addition, psychologic support is needed for many of these patients.

Herpes Zoster

The treatment of the pain associated with acute herpes zoster or post-herpetic neuralgia is very different.
In the acute phase, treatment may frequently consist of oral steroids, anti-viral agents, opioid analgesics
and tri-cyclic anti-depressants. There is research to suggest that early initiation of treatment with the
tricyclic antidepressant amitriptyline may reduce the incidence of post-herpetic neuralgia. In addition, the
performance of sympathetic blocks within one week after the eruption of the vesicles may be useful in
preventing an irreversible ischemic insult to the affected nerve.

Pain occurring beyond the acute phase is extremely difficult to treat. It is associated with burning pain,
hyperesthesia and alodynia The mainstay of treatment is medical management. This may include
tricyclic antidepressants, anticonvulsants, and oral anti-arrhythmics. TENS, topical capsaicin, and topical
aspirin ether or chloroform have been used successfully in some patients. Occasiondly, sympathetic
blockade may provide relief. In the case of post-herpetic neuralgia involving the thorax or abdomen,
epidural local anesthetic and steroid may provide some benefit in conjunction with medical therapy,
although injection techniques are less useful in this phase.

Low Back and Neck Pain

Low back pain and neck pain are very common in the adult population. The natural history of these
disorders is that this majority (>85%) will get better within six weeks. The percentage increases (>90%)
within six months and the remainder may either require interventional treatment or progress to long term
back problems.

A variety of injection therapies have been used in conjunction with other forms of treatment for low back
and neck pain. These treatments include trigger point injections, epidural steroid injections, selective nerve
root injections and facet injections.
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Trigger point injections are useful in the treatment of myofascia pain syndromes. These patients have
point tenderness, which consistently reproduces their pain. The pain is not always dermatoma and may
also be associated with non-dermatomal complaints of numbness. These areas are localized and then
injected with a local anesthetic. The loca anesthetic is frequently combined with other compounds
including steroids and NSAID’s. The beneficia effects may in part be related to the pain relief of the local
anesthetic, but may also be related to the myotoxic effects of the local anesthetic and any other additives.

Epidural steroid injections are useful in treating patients with pain due to nerve root irritation. These
patients usually present with pain in aradicular distribution to an arm or aleg. It has been used effectively
to treat pain due to intervertebral disc herniation or spina stenosis. It is most effective in patients with
symptoms for six months or less, no prior history of spine surgery and clear clinical signs of nerve root
inflammation. An MRI imaging study is quite useful to determine if the history and physical exam
correlate with demonstrable anatomic findings and to avoid needle placement into or an area in the patient
with spinal stenosis where there is little or no epidural space. The absence of MRI findings, which
correlate with the history and physical examination, does not always rule out arole for epidural steroids. A
leak of phospholipase A-2 and other enzymes from the nucleus pulposus may produce a chemica root
irritation with signs of mechanical compression. Ideally, the injection should be performed at the level of
the root irritation to maximize the concentration of the steroid in the affected area. Eighty milligrams of
methylprednisolone or triamcinolone is usualy injected in atotal volume of 10 cc of saline. The addition of
alocd anesthetic may be useful in the patient with severe pain in muscle spasm. Good clinical outcome
data on the use of epidural steroids is lacking, athough larger multicenter trials are underway which may
provide valuable evidence for the technique.
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PHY SICAL SIGNS OF NERVE ROOT IRRITATION
ROOT INTERSPACE MOTOR REFLEX SENSATION

C5 C4-5 Biceps Abduct Arm Biceps Ddtoid

Cc6 C5-6 Finger Flexion Volar surface of hand

Cc7 Cc6-7 Triceps muscle Triceps Dorsum of the hand

C8 C7-T1 Interosseus muscles Half of the fourth and all of the

of the hand fifth digit

L3 L3-4 Knee extension Kneejerk Anterior thigh

L4 L4-5 Inversion Kneejerk Medial foot

L5 L5-5 Dorsiflexion Dorsum/lateral foot

S1 L5-5 Eversion Ankle jerk 2nd, 3rd, 4th toes

In the lumbar region, the practitioner should be aware that the location of the disc will determine which
nerve most is symptomatic at any given level e.g. L3-4 lateral disc = L3 nerve root, L3-4 central disc, L4 =
nerve root.

Selective nerve root block has been advocated in place of epidural steroid injections for the trestment of
radiculitis. A paravertebral approach to the nerve root using fluoroscopic guidance allows direct access to
the nerve root. This aternative approach to the nerve root not only allows direct delivery of the steroid
medication, but also may provide additional diagnostic information confessing the source of pain if the pain
isrelieved after local anesthetic injection.

Facet syndrome occurs when degenerative disk disease or excessive stress produces subluxation of the
posterior elements resulting in arthritis of the facet joints. Injection of local anesthetic and corticosteroid
into the facet joints under fluoroscopic guidance can provide diagnostic information and therapeutic benefit.
Frequently a series of these injections is performed every few weeks for a maximum of three in six months.
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Patients who respond well to these interventions have specific tenderness over the facet joints, radiographic
evidence of facet disease, lack neurologic findings in extremities, and have pain with hyperextension
maneuvers. |If long term benefits are not obtained with local anesthetics/steroid injections, radiofrequency
ablation or cryoablation techniques of the media branch supplying the facet joints may be performed
although the results of these techniques are mixed.

Cancer Pain

The vast mgjority of cancer patients experience pain as the disease becomes more advanced. Direct tumor
invasion produces the majority of this pain. However, many patients have pain as a result of cancer
therapies such as surgery, radiation therapy and chemotherapy. Some treatments for pain are directed at
control of the tumor or debulking. Aside from those treatments aimed directly at the tumor, there are a
number of other options available to treat the pain associated with cancer.

The majority of patients with cancer pain are able to obtain good pain relief with systemic analgesics aone.
A sound guiddline for the use of analgesics in cancer pain can be found in the AHCPR guidelines for
cancer pain treatment. These are similar to the WHO guidelines as well.

If cancer related pain, initiate the analgesic ladder:

Non-opioid +/- adjuvant

Opioids for mild to moderate pain + non-opioid +/- adjuvant
Opioid for moderate to severe pain +/- non-opioid +/- adjuvant
Reassessment

If the patient has persistent pain

Consider other etiologies and treatments

Non-steroidal anti-inflammatory drugs may be useful in combination with opioids. This is especidly true
in patients with pain of bony or inflammatory origin. A variety of other adjuvant drugs including
antidepressants, anticonvulsants, ora anti-arrhythmics and corticosteroids are useful for treating patients
with nerve invasion, compression or other neuropathic pain syndromes.

When opioids are used for pain control, the side effects should be treated aggressively in order to maximize
the benefit of the expense of the side effects. Nausea may be treated with the phenothiazines,
butyrophenones or Ondansetron. Constipation may be treated with a variety of dietary agents as well as
medications. Excessve sedation may be treated with an AM dose of an amphetamine. Some patients
develop untreatable side effects at doses of opioids adequate to control their pain. These patients may be
candidates for intraspinal opioids in order to minimize the dose required to treat pain and to limit the
systemic side effects. If this technique appears to be indicated, a trial infusion may be performed using a
conventional epidural catheter. If this catheter is placed epidurally, the dose via the catheter should be 5-
10% of the daily systemic dose. If the catheter is intrathecal, the dose through the catheter should be .5 -
1.0% of the daily systemic dose. Patients suffering from intractable neuropathic pain may benefit from the
addition of clonidineto epidural or intrathecal delivery systems.

There are avariety of systems available for the long-term infusion of intraspinal opioids. These range from
implantable catheters with externalized ports to implanted subcutaneous infusion pumps. The cost varies
widely depending on the complexity of the system. For this reason, permanently implanted pumps are
seldom recommended for patients with a life expectancy of less than six months.
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[Neurolytic proceduredinvolving the use of alcohol, phenol,[cryoablation]or radiofrequency ablation may be
very useful in the treatment of cancer related pain. Intrathecal or epidural neurolysis may be very useful
for pain involving the trunk where the risk of motor weakness or bowel and bladder dysfunction is reduced.
These techniques may aso be quite useful when the tumor is invading a neuroforamina and it is the only
way to block the nerve proximal to the insult. Perhaps the most useful technique is the celiac plexus block.
This technique provides good to excellent pain relief of upper abdomina viscera pain, especialy in the
center of pancreatic cancer. When performed early in the course of the course of the disease, it may
prolong survival as well. Periphera neurolysis carries a significant risk of neuritis, but may be useful for
localized peripheral pain.

This outline reviews some of the common injection therapies performed in the setting of cancer. In most
cases, the injection treatments alone are not sufficient to treat the pain of cancer as there are many factors
which contribute to the overall situation. Referral of patients to large, multidisciplinary pain centers for
neuroablative procedures may minimize the risk to the patients. In addition, access to the psychological
support and multidisciplinary input needed for patients with severe multifactorial chronic pain problems
will potentialy improve their outcome.

Acute Postoperative Pain

Management of acute pain is essentiad from both the humanitarian and the physiologic standpoint.
Ethically, al patients deserve to have their pain managed physiologically. Adeguate analgesia may blunt
the surgical stress response that includes increased heart rate, increased ability, decrease immune function
and decrease gadtrointestind motility. In patients who have thoracic or upper abdominal surgical
procedures or [tradma] pulmonary function can be compromised because of reflexes splinting.

A combination of low dose local anesthetic and opioid infused in the epidura space has a certain effect to
produce profound analgesia. Epidural infusion following aortic aneurysm repair may decrease cardiac
morbidity and mortality. Epidural anesthesia/analgesia for total hip replacement is associated with
decreased deep vein thrombosis and pulmonary embolism postoperatively. Epidural infusions following
thoracic or upper abdominal procedures are associated with decreased incidences of postoperative
pneumonia, respiratory failure and atelectasis. In patients undergoing cholectomy, postoperative epidural
infusion of local anesthetic and opioid is associated with an earlier return of bowel function and earlier
discharge from the hospital. With regard to immune function, studies have shown that epidural analgesia
was associated with a decreased incidence of pneumonia, sepsis, and wound infections. Side effects of
epidural narcotics would include respiratory depression, nausea/vomiting, puritis, and urinary retention.
However, these side effects may not be significantly different from those seen with IV PCA opioids.


http://www.uiowa.edu/~c116006/Neurolysis/index.htm
http://www.uiowa.edu/~c116006/Cryoanalgesia/index.htm
http://www.uiowa.edu/~c116006/Pain_Management_of_the_Trauma_Patient/index.htm
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